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NATIONAT. ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

STATIC STABILITY AND CONTROL OF CAWARD CONFIGURATIONS
AT MACH NUMBERS FROM 0.T0 TO 2.22 - LONGITUDINAL
CHARACTERISTICS OF A TRTANGULAR WING AND CANARD

By John W. Boyd and Vietor L. Peterson
SUMMARY

Results of an investigaetion of the static longitudinal stability
and control characteristics of a canard airplsne configuration are pre-~
sented wlthout asnalysis for the Mech mumber range of 0.70 to 2.22. The
configuration consisted of a tridngular wing and triangular canard, both
of aspect ratio 2.0, a low-aspect-ratio vertical teil, and & fineness
ratio 12.5 Sears-Haack body. The hinge line of the canard was in the
extended wing chord plane, 1.21 wing mean aerodynamic chords shead of
the reference center of moments. The ratlo of the area of the exposed
canard panels to the total area of the wing was 6.9 percent Data sre
presented at sngles of attack ranging from -6° to +18° for the canard
set at angles from -5 to +3O with the wing both on and off. Data are
also presented for the same angle-of-attack range with the canasrd off
and the wing on and off.

INTRCDUCTION

The trend of modern aircraft to fly larger portlons of their
miesions at supersonic speeds is meking it inereasingly important to
devise configuretions which are efflcient at these speeds. While the
conventlional teil aft and trailing-edge flap controls are usually satis-
factory at subsonic speeds, their inherently short lever arms coupled
with their large reductions in total 1ift and their high drag et trim
conditions severely restrict maneuversbility at supersonic speeds. The
canard arrangement sappears to offer a means of alleviating some of the
problems associated with teil aft and trelling-edge flap controls at
supersonic speeds. Hligh fineness ratlo bodlies required for supersonic
flight meke possible large tall volumes with canard controls, & factor
which gids in reducing the deflection necessary for trim and the associ-
ated trim drag. Further, in contrast to trailing edge flaps, when a
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canard surface 1s deflected for trim the net lift is not reduced below
that of the wing-body combination. In addition to the aforementioned
advantages of the canard in providing attitude control, the possibility
also exists that the canard can be used for controlling the serodynemic
center movement.

Previcus studies have shown that the canard arrangement has some
deflciencies, particularly at low speeds. Ae pointed out in reference i,
these include the inability of the canard to provide trim at the maxinmum
lift required for take-off and the adverse effect of the canard on the
directional stability charscteristles at high 1ift coefficients. However,
considering the possible gains to be realized from the canard arrangement
at supersonic speeds, further studies of these arrangements are warrsnted.
Therefore, an extensive research program aimed at determining the static
longitudinal and directional characteristlcs of several canard configura-
tions has been undertsken by the NACA. To expedite publication, results
from each of various parts of the Ames Laboratory program are being
reported separately without analysis. This report presents the stabllity
and control data for one camplete configuration and its component parts.
The configuration consisted of a triangular wing and triasngular canard,
both of aspect ratio 2.0, a Sears-Haack body of fineness ratio 12.5, and
a low-gspect-ratio vertical tail.

NOTATTION
< mean serodynamic chord of wing, £t
Co mean aerodynamic chord of canard, fi
Ceo canard root chord, ft
Cp drag coefficient, Qﬁg&
CDo drag coefficient at zero 1ift
Cr, 1ift coefficient, ;%gi
CL@ lift-curve slppe, taken through zerc angle of attack, per deg
Cm pitching-moment coefficient, pitchizgapoment, referred to

projection of the 0.21T point on the fuselage reference line

Che canard hinge-moment coefficient, Canarish%zgjz?oment
clce

to projection of 0.35C. point on the fuselage reference line

» referred
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canard normal Fforce

Czc force coefficient normal to canerd, oS
(%)mx meximm 1ift-dreg ratio
free~-stream Mach number
a free-stream dynamic pressure, 1b/sq ft
S wing area formed by extending the leading and treiling edges
to the plane of symmetry, sq £t
Se exposed canard arees, sqg £t
a angle of attack of wing root chord, deg
angle of deflection of the cansrd with respect to the extended
wing chord plane, positive when tralling edge is down, deg
Conflgurations are denoted by the following letters used in
combination:
B body
Cc canard
v vertical tail
W wing

APPARATUS AND MODEL

Test Facllity

The experimental data were obtained in the Ames 6~ by 6-foot
supersonic wind tunnel which is a closed-circuit verisble-pressure type
with a Mach number range continuous from 0.70 to 2.22. A recent modifi-
cation involved perforating the test section floor and ceiling and sdding
8 boundary-layer removal system to enable uniform flow to be maintained
at transonic and low supersonic speeds. At the seme time injector flaps
were installed downstream of the test section to extend the upper Mach
number 1imit by reducing the regulred compression ratlo across the nozzle
and by better matching the welght flow characteristics of the nozzle with
those of the compressor.

Analiysis of the results of an extensive survey of the modified wind-
tunnel characteristics, although incomplete, is sufficiently complete to
establish the validity of the results of the present investigation.
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Description of Model and Balances

The sting-mounted model (fig. 1(a)) consisted of an aspect ratic 2.0
triangular wing, an aspect ratic 2.0 all-movable trisngular canard, and
a low-aspect-ratio vertical tail gll mounted on & fineness ratio 12.5
Sears-Haack body. A dimensionsal sketch of the conflguratiorn is shown
in figure 1(b). The wing and vertical tail had NACA 0003-63 sections
streamwise and the constant thickness canard, detailed in figure 1(c),
had beveled leading and tralling edges. The canard which was pilvoted
about the 0.35 canard mean serodynemic chord was mounted in the extended
wing chord plane 1.21 wing mean aerodynamic chords ahead of the reference
center of moments (O 21€). The ratio of the area of the exposed canard
panels to the total area of the wing was 6.9 percent and the ratio of
the totel areas was 12.9 percent The wing, canard, and vertical tail
were of solid steel construction to minimize sercelastic effects. The
surfaces were polished to glve a smooth surface and further treated to
prevent corrosion. .

The fuselage was cut off as shown in figure 1(b) to accommodate the
sting and the six-component” strain-gage balance which messured forces
and moments on the entire configuration. Canard normsl forces and hinge
moments were obtained from a two-~component strain-~gage balance mounted
in the nose of the fuselage. The canard, wing, &nd vertical tail were
removable, ensbling date to be taken which would permit an evalustion
of the contributions of each of the component parts of the model and the
interference between parts.

'TEST AND PROCEDURES

Range of Test Varlables

Msch numbers of 0.70, 0.90, 0.95, 1.00, 1.05, 1.10, l 30, 1. 50,
1.70, 1.90, and 2.22 and angles of attack ranging from -6° to +18° were
covered in the Iinvestigation. Data were obteined with the canard set at
angles from -5° to +30° with the wing on and with the wing off. The
exact canard deflection angles are noted in tables I and II. Data were
also obtained with the canard off for the wing on and off. The test
Reynolds number based on the wing mean aerodynamic chord was 1.84% million
at Mach numbers of 0.95, 1.00, 1.05, and 1.10 and 3.68 million at all
other Mach numbers. The smaller Reynalds number at transonic speeds was
necessary because of model structursl limltations.

For the relatively low Reynolds mumbers at which most wind tunnels
operate, extensive regions of laminsr flow exist on models at zero 1lift.
At 1ifting conditions the transition points on the wing, canard, and
vertical tail usually move forward, thus causing a change in the friction

...
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drag with changing 1ift coefficient which is difficult to evaluate and
moreover not necesssrily representative of full scale. In order to
induce transition at fixed locations on the component parts, a 0.0L0~inch-
diameter wire was placed on the wing and 0.005~inch-diameter wires were
aPfixed to the canard and vertical tall in the locations shown in fig-
ure 1(b). When the model was tested with the canard off a 0.0l0-inch-
dismeter wire was located on the body U4 inches from the nose. The wire
sizes were selected on the basis of the resulits of reference 2. Although
there is no conclusive evidence as to the magnitude of the form drag
increment contributed by the transition wires, previous studies have
indicated this increment to be not more than 0.0010. All of the data
presented herein are with transition fixed.

Reduction of Data

The date presented herein have been reduced to standard NACA coeffi-
cient form. The pitching~moment coefficients were referred to the 0.21
point of the wing mean serodynemic chord. This location was chosen %o
give a minimm static margin of 0.03¢ in the range of trim 1ift coeffi-~
cients between O and 0.6 throughout the Mach nmumber range investigated.
The canard hinge moments were compubed about a hinge line located at the
0.35 point of the canard mean sercdynamic chord. Factors which affect
the accuracy of the results are dilscussed 1in the following paragrsphs.

Stream variations.~ Surveys of the stream characteristics of the Ames
6- by 6-foot supersonic wind tumnel showed that in the region of the test
section, essentiaslly no stream curvature existed in the pitch plane of
the model and that the axial statlic-pressure variations were usually less
than #1 percent of the dynamic pressure. This static~-pressure variation
resulted in negligible longltudinal-buocyancy corrections to the drag of
this model; therefore, no correctlons for stream curvature or static-
pressure variation were made in the present investigation.

From a test of the model In the normal and inverted attitudes, a
stream angle, which was less than 0.3° throughout the Msch nunber range,
was found to exist in the pitch plane. The datbte presented herein have
been corrected for these stream angles whlch correlated closely with
those obtained from a cone survey.

Support interference.~ The effects of model support interference on
the aerodynamic characteristics were considered to consist primarily of
s change in the pressure at the base of the model. However, the drag
data presented herein contain no base drag component since the base pres-
sure was measured and the drsg was adjusted to correspond to a base pres-
sure equal to the free-stream statlic pressure; therefore, no corrections
were made to account for support interference.

S
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Tunnel-wall Interference.- The effectiveness of the perforations
in the wind-tunnel test sectlon in preventing choking and absorbing
reflected disturbances at transonic and low supersonic speeds has been i
established experimentally. Unpublished data from the wind-tunnel calil-
bration indicate that reliable data can be obtained throughout the Mach
number range 1f certain restrictions are imposed on the model size and
attitude. The configurations and methods of testing used in the present
investlgation conform to these restrictions so that the data at transonic
and low supersonic speeds are reasonably free of interference effects.
Thus, no corrections for wall interference have been made.

RESULTS

The results are presented in this report without analysis in order
to expedite publication. Figures 2 through 4 present representative
date. for only the configuration with the wing on, whereas all of the
data taken with the wing on and off are tabulated in table I and table II,
respectively. Lift, drag, and pitching-moment charscteristics with the
canard on and deflected and with the canard off are presented for severasl
test Mach numbers in figure 2. Figure 3 shows the varlations of canard
normal forces and hinge moments as a function of angle of attack at
constant canerd deflection angles. Presented in figure 4 are the 1lift-
curve slopes, maximum lift-drag ratios, minimum drag coefficients, and
the aerodynamic centers as a function of Mach number for the canard on -
at zero deflection and for the canard off. .

Ames Aeronautical ILeboratory .
National Advisory Committee for Aeronautics
Moffett Field, Calif., Oct. 15, 1957
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TABLE I.~ AERODYNAMIC CHARACTERISTICS WITH THE WING ON

(a) BUW
W[ @ | u o % a,
tp C g | e Cu g | B Cu asg | O
0.0k0h | 0.0602 | [1.00) -5.8 [ -0.347 |o0.0h83 | 0,1020 [[1.30 | -6.0 |-0.291 | 0.0L28 | 0.0873 [1.90| -5.B | -0.22
021k | 0385 ~3.8 | -~.z22 neyf L0870 <0 | =189 1 .02 | 0569 -3,8 | =139
. 0130 f . ~L.B | =209 '8.319 .03h2 =20 | =093 | L0169 | L0260 -2.0 | -.0719
=0.7 .gﬂ 0105 0,3 | =03 ] . «013h 0.5 | =026 | .05 | 0087 ~0.h | -.026
0,2 ' 0070 +2 | =007 § .oo8y | .00k 0.0 | -.005 ﬁg L0035 A | -.007
A 0103 | .0037 .7 .02 | .0158 | ~,0022 .6 09 1 ~.0038 .5 .01l
1.9 . -.0078 2,2 .10k 0178 | -.0%h2 21 087 { 0067 | -.0833 2.1 068
2.9 0183 | -.0260 k2 | .222 | 0288 | -.0583 hao | .28 | .o2h | -.0507 he | a3
5.8 0317 | ~.0h39 6.3 S5 | L0h90 | 0938 &0 | .28 | .0399 | -.0793 6.1 202
7-8 » - 0537 8.2 -h59 0768 ~u 8.0 . om "-1067 Bul -%9
9.8 - 082h 10.3 153 | -,1610 10.0 | .40 | .0910 | 1347 0.1 .30
1,7 A0 § =109 12,2 &85 1 .1585 | -, 12.0 562 | 126k | ~.1413 12,0 ﬂ?é
1.8 »2601 | -1229 1.2 792 | 2089 | -o2213 1h.1 -850 .m ~. 1889 .1 .
15.8 . =139 6.3 97 | .20 | -uem17 15,1 g3 . -.2112 16.2 i1
17.8 . =.1572 18.2 990 | L3396 | -7 18,1 809 | 2660 | -,2280 18,1 559
5.0 0.0511 O-msv 1.05 | -5.9 | -0.33 |o0.0h83 | 0.0975 ||1.50 | -6.2 |~-0.264 | 0.0395 | 0.0784 [2.22| -5.2 | -0.185
-39 0221 | .GhkY ~3.9 | -.220 | .0296 | .o0&g2 <h1 | =174 | .02 | .0515 =36 | =21k
-1,9 L0085 | 0285 =2.0 | ~.106 | .00 0330 =21 | -.088 { 0163 | .0250 =17 | ~.057
-0.6 L1110 | =0.h | -.028 | .0159 | .0120 -0.6 | =029 | .ol | 0088 =0.3 | ~03
0.0 L0107 | L0070 .1 000 | 0167 | .OOLL 0.1 | -.008 | .0139 | .00 .2 .003
.8 L0107 0023 .5 .02 | .m67 | -.0025 4 L018 L0139 | -.000, .8 .022
2.0 o | - 2.2 g 093 | -.0256 2.0 .079 | .0155 | -.0@9 2.2 D68
2-0 0200 | -,033%9 b.3 . .0293 { ~,0617 2.9 158 | .022h | -.0h55 h.2 12§
0 0370 | ~.088L 8.1 I - 0916 5.8 -2h2 p353 | =.n688 6.2 ﬂl
1.9 10620 | -.0B6), 8. 39 | .0738 | -.1375 7.9 .3130 L0551 | ~.08h8 8.3 .
10.0 0992 | -, 10.2 .550 | .1080 | -.1h80 5.9 Jaz | . ~.1183 10,2 +300
12,0 Lk | - 12.2 8 | sk | -2 12.0 Jgz 1 .18 | -.1koy 12,3 357
0 1983 | ~.2867 1,2 765 | 032 | -.2266 2.0 571 | L8 | ~81 .2 J09
16,0 2627 | - 6.2 | 660 | .2507 | ~.2h99 1.0 { .B45 | .1887 | -.1829 1.2 | 55
18.0 . 22353 | -.2008 18.3 519
-5.8 0.0khS | o.0%hk |20 | 6.0 J-0.33% Jo.0h8% |0.1030 |ji.7e | 6.3 |-0.235 | 0.0376 | 0.088%
-3,8 .0250 | L0885 4.0 | a5 | .ozok | .08%% 4,3 | =260 | L0298 | .ok70
-2,0 20147 | 0314 =50 } ~106 | .09 | .0383 2.2 | =080 | .08 | .
=04 ,0111 | 0128 =0,h { =027 | 0262 | .05 0.7 | ~om | oo ,m
o 0008 | L0077 1 | -.00h | .0060 | .0078: 0.1 | -.0lo | .01
N L0101 | L0020 .6 02 | 0163 | -.0011 A 012 | .ou37 | ~.0019
2.2 0136 | -.0187 2.1 J02 | L0188 |- 1.8 ose | .op2 | -.c08%
h.l 0238 | -.0h7Y ka1l S | L0279 | ~.0588 2.4 028 | ~.0386
6.1 0h28 | -.0792 6.1 ggg JOh69 | -.0932 5.4 JAa6 | L0327 | ~.0599
8.2 0760 | ~2236 8.1 . 723 -.]ﬁgﬁ 7.8 200 | o | -.0796
10.1 1101 | -.1537 i) Sk | ,10h3 |-, 0d | . o7 | -.a000
1.1 15682 | -,1861 121 | .63 | JaLhS | 27Th 1.4 0598 | -.1168
4.1 2006 | -, 1 | .39 | A9k |- 13.9 s | 1299 | -
16.2 27180 | =.2873 16,1 L8308 | L2506 | -.R0 1.9 | 565 | 1666 | ~.15h2
18,2 .3h74 | - 2867 6.1 924 | 705 |-, 17.9 620 | 2083 | ~.2578

GTPLOGV W VOVN

0




TABIE I.- AERODYNAMIC CHARACTERISTICS WITH THE WING ON - Continued
(v) BWC, & = -5.T°

a, &y
N e ¢ Cp Cn Cr, Cpe Bl ] & Cp Cn Gz
o0.70| ~5.3 | -0.36 | o.0686 | 0.0055 | -v.0k32 | 00120 [la,30| 6.0 | ~0.288 | o,0476 | 0,0337 |-0.0375 | 0.
-2,2 | -.106 0155 | ~.00k5 | ~.0201 | 0626 2.0 | -.08p | o20]| .0008 | -,0m8 | 0842
-0,2 | -.022 018 | -.0061 | ~.00133 | 0302 A | -0 @68 | -5 | -
1,8 062 | W17 | -0233 | - 0185 20| .08 | .o072| -.0%7 | -.0061
5.8 23] .03 -.g;g 0018 | -.0239 8.0 | 277 | .0bos | -.0m0 L0067
9.7 o -'0&3 -0 -g; ﬁo .lg .309 -.m:g .uma
13.8 Jid | ano | - . -~ 0 . L1670 | -2 Nisy!
17.8 92l | =-.0715 . ~.163k 18.1 L3 1 .k | -a815 L0529
o.50 | 6.0 | =0.337 | o.0h85 | o.02 | -0.04h1 | 0.1432 [|1.70 | ~6.2 [ -0.237 | 0,0L20 | 0,0209 |-0.0313
-2.0 | -a07 | .01%0 | -.0005 | -.0240 | .0780 2.2 -.082| 0090 | -.0008 | -
0.0 | -.023 o12h | -.0076 | -.0L6 | 0TI -0.2{ -.008| .05 | -. -.0119
2.1 075 020 | -.0177 | -.0053 | L0178 1.9 L0661 L0085 | -.0250 | -.
6.0 295 0362 | ~.cho7 .0087 | ~.008 5.9 L8 030 | - 0059
10.0 .Sky 0977 | -.0861 0265 | ~,0860 9.9 2365 0725 | -.0700 Ler T
.2 818 2009 | ~.13% .0h59 | = 1471 13.8 505 -, 0066 0308
18.0 | 1.048 3317 | ~.1854 0652 | ~an 17.9 S 216 | -.1036 R
1,001 5.8 | -0.3% i 0.0555 § 0,0h89 | -0.0h22 | 0.2472 |j2.22| 5.6 | -0.109 | 0.0339 | 0.007 |[-0.0255
1.8 | =215 | .22 .00%6 | -0233 | .0B10 1.9 | =08 | .0163[ -.0069 | -.@58
L2 ~mE 08y | -,0116 | -.01kh 0.3 00k | L0238 | -, -
2.3 Aok | L0200 | -,0228 | -,005% | .0235 2.3 .066 | @55 | -.020 | -.00L5
6.2 L2 . - L0083 | - 6.3 A8 | .03k | -.0399 .00h9
10.1 566 103 | -.2231 0252 | ~.0855 10.3 2307 | 066 | -.0826 0182
1,2 92| L2089 | - 033 | -, 1h.3 Jez )8 | - 02
W2} Lo001| .3323 | -1601 0627 | « 2269 18.3 535 | 8% | -.0738 0326
1.10 | -2.0 | 0.113 | 0.0238 | 0,0048 |-D.023L | 0.0837
=0.0 | =-.00% | .0i90 | ~00%2 | -, 0591
2.0 00 | . ~029h | -.008% | 0223
6.0 .38 -0715 0081 | -.0%08
10.0 ST 1wha | -112 0248 | ~.091h
1.1 o | 21913 | -.1hbk .oh25 | ~.1523
18,1 935 | 702 | -.1753 0578 | -.2080 I
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TABLE I.- AERODYNAMIC CHARACTERISTICS WITH THE WING ON ~ Continued
(c) BWWG, 3 = 0°

=3 X &
oy | ) Cn % | % Pl % Cn Cry | One Bl | @ Cp On G, | O,
-5,3 | =0.314 | 0.0420 { 0.0275 [ 0,069 o.gﬁﬁ 1.10| 6.0 |~0.%h2 }o.omB § 0,0715 { -0.02h% | 0.0870] | 1.70] ~6.3 | -0.2h2 | 0.0399 { 0.0388 | -0.0205 | 0,078
-l;.2 ~, 199 0233 .0185 "-01“ o pi "h-o -, 220 -0317 -05.95 =068 -0530 44-2 "‘-159 -0253 L0273 "-0135 L0537
-2.2 | ~1001 | 139 § 0L | ~-.008L| .02 -2.0 | =209 } .om1| .c272 ) -0073| 0255 2,2 | -.082 01115 O1ky | ~.0068 | L0282
I T L0761 - L0089 =0.5 | =03 | a1 . - 0072 0,6 | -.023| 01b7 | L0051 | -.0026 | .006%
-2 | =03 | .0008 | .0053 | ~.0005] ~-.0003 L | =010 | .79 | .0080 0001 | -,0029 ~0,3 | =-.010 0028 | ~-.0005 | .0025
.3 008 | .0108 | .0024 L0007 | ~.0018 5 013 | ;77 | L0027 ,0010 | ~,0062 3 009 | ,01h5 | -,0006 0007 | -.0020
1.8 JLOth | L0119 | =000 0059 | ~,0180 2.1 0ok | .o20l | -.0033 0062 | ~.0257 2.7 .063 § L0159 | -,0099 0050 | -,
1.7 166 | L0191 | =-.0002 0138 | ~.0373 %3 20l 1 .0205 | -.0340 o8 | -.0580 1.8 . 0025 | -.0219 0119 -.gﬁ
e.8 gg L0408 | =,0185 L0230 | -, 6.1 ' 0479 | =.0607 £0231 | -.008 5.8 28 0343 | ~.0330 L0183 { =
7.7 . 0589 | ~ 0327 | ~.0885 8.0 . 073 | -.0829 L0058 | -, 7.4 263 { .08 | -.0427 L0245 | =090
9.8 L5001 | .0893 | -.0310 0h28 | -.109%% 10.0 .552 .iglsg -.0930 L0503 | -.1h33 9.0 368 1 .07l | -.0530 L0307 | ~127%
11.7 L6 | .29 | -.0370 0826 | -.1327 12,2 4 . =.10h0 <0496 | -.1713 1.9 039 | ~-.0825 ».13%0
13.8 L3l 1750 | -.0l17 .06e8 | -~.1537 1. -7 21983 | -. 0582 | -.A20 13.9 Kok] 380 | -,0716 o -.
15.8 B63 | .11 | -.0l81 o750 | -.182, 16,2 . 2566 | =138 08 = 2367 15.9 588 | 176 | -.0811 . =17
17.8 976 | 3082 | -,0lB2 0851 | -.1967 18.1 . L3193 | ~.147h 07 - 2693 17.8 651 2163 | ~.08%2 056 ] -,
~6,0 1-0.321 |o0.ch33 | 0.0b22 | -0.0269 | 0.0895| | 1.30| -6.1 |-0.292 |o.ohl8 | 0.0528 | -0.02h% | 0.0936111.90] -5.7 | -0.207 | 0.0335 | 0.07k | -0.c07L [ O.
=3.9 | ~206 | 0238 | .0262 | ~0069 1 ,05H1 =h.o | -89 | . 038 | -.0157 ] 061 =3.9 | -39 gﬁn 0223 ) - @
2.0 | -099 | o139 | . -009 | .0262 ~2.0 | =051 | .m L0178 | -.0076 | L029% 1.9 | ~072| 083 | 00| - 0225
«0.5 | ~.038 | 0115 | .oo88 | -.0022 | .0063 0.4 | ~.022 | .58 | .ooky | -.0022 | .0073 0.0 ] =019 .00h0o | LOOLB L - +00h9
0.0 | ~.020 | 010 | 0058 | - =, 0000 A | -0 | 015 | .0008 | -.000h | .00OL .1 000 | 0138 { .0005{ -.0000| -,0009
0.5 .02 | .0206 | .o0m 0008 | -,0003 2.0 ofs | .0a77 --glgg 20056 | -,022% ) 012 | .0138 ] -.0003 L0002 ] -,
2.0 .0d; | .0128 | ~.0058 0055 | =.02h5 h.0 JA82 | L0261 | - 0133 | -.0591 2.0 085 | L0155 | ~.0087 L0053 | -.0820h
L.0 Ja92 | o217 | ~.008, 0153 | -.0513 4.0 217 | .ol10 | -.0509 0206 | -,0601 L.2 .1h2 | .oef7 | -.0192 L0016 | -.0h80
6.0 .03 0398 | -,0332 . ~, 0813 7.9 E;’rh 0632 | -.0659 0268 | -.1107 6.1 - 206 030 | ~.0282 LOL71 | -.0658
8.0 i L0655 | -7 »03 =101 10.0 2 | .o93L | -.0808 0365 | -.1387 3.1 .278 L050) | -, .0229 | -.0870
9.9 .565 | .ok | -.0666 X - ihs 12.0 %69 | .1303 | -.05.0 k3 | ~.1670 0.0 ﬂg 0m5 | - .0282 | -.1068
12.0 L9 | .51y | -.085k 0539 | -1929 1.1 661 | .72 | ~.1070 L0807 | -.1933 12,1 . 0916 | - 003 | -.1263
13.% JA12 | o082 -.ig 0638 | -.20l2 18.0 'ﬁ .29 | -.1202 0588 | -.2175 Ll 478 | 1285 | -.080h 20383 | ~.2436
16,1 .5h7 | .2mée | -. ggghg -, 2389 18,1 2803 | -.1308 0657 | - 16,17 537 | L1639 | 0675 . -.1602
18.1 | 1.080 | .3h82 | -.1360 . =203 14.0 Sl . =073k . - 1787
<.9 {0,359 |0.0527 | 0,069 | -0.0262 | 0,085 || 2.50] 6.1 |-0.261 fo.ohie |o.008) | -0.0m | o.0fi2) | e,22{ -5.7 | -0,162 | 0,030% | 0.0238 | -0,0155 | 0.0607
3,8 | ~.2m | .omh | .o | -oash | . Aa ] - oyz* 0262 | Lom8 | -.0u1 | L0551 -3.8 | -n7| .o%06 | .058 | -0105] .039%
=18 | -. .0210 | .o280 | -.0019 | 062 ~2.1 | - L0176 | . = 0260 =1, 1 =080 | | o0 | -.0007) 0078
A el el B "o | ooz 006 | ~oz3 | o151 | Cooly | ~uocas | sewse o2 | -i005 | toz8 | iooop | -rooro | o3k
2 (| -006 | o268 | . - - -0.2 | -.008 ouhs | .oox7 | -.0003 | -.0000 o7 026 | G20 | -0 oooe | -,
] 020 | (0168 Lomz | - oh 018 | - 0007 | ~.003%0 2,3 075 | L0152 | ~.0013 00he | -, 008,
2.2 L0999 | .ou88 | ~.00hp 0066 | -, 2.0 078 0166 | =013 0058 | -~ h.3 L7 | L0m8 | -.0080 00| -
E.; . 0303 | -.0388 L0060 | - 1.9 . 0239 | =.0292 L0122 | = 6.2 A% | . aﬁgﬂ ~.028) 012 | -,
2 . 0509 | -.0618 oeh2 | ~.0858 6.0 .20 | .0382 | ~,0h3L L0097 | =07 8.3 .25; L0481 | -,032) L0202 | ~.070
3,2 793 =,0320 o0 35 -.!IJ.B.Il 2.2 g -ﬁg "!mﬂl L0327 =] 10'3 '31 -0585 et} .02&9 *.0917
10.2 577 115). | - . =.1532 12,0 . . -.0810 &E =, 1509 12.2 a2 | Lonor |- 0293 | ~.1073
ol B A S L A e wi | | e | | o | i s | i | e |mome | o | Tiam
2 - -.1= . -- . . “a L = hd . - -O [ bl
16.3 7| e8]~ 071k -_232 18.0 8 | 270 | -217 0582 | ~.286 18.3 .Shh | 1860 | -.0607 Lolad | -.1529
18.3 | 1.007 | 338 | -.2533 .0800 | ~.2885

CTCLLEY WH VOWN
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TABLE I.- AERODYNAMIC CHARACTERISTICS WITH THE WING ON - Continued
(a) BWC, & = 2.5°

Oy
K deg LA Cp Cm
0.70 | -6.2 [ -0.32L | o.oh2l | o.0h20
-2.3 | -113 010 | o223
0.2 | -.027 .021h L0164
1.9 .063 L0129 | 0122
S.7 .268 .03 -.0032
9.8 sk 0926 | -.0163
13.8 .729 | .1823 } -.0272
17.8 959 L3077 | -.0327
0.90| -6.0 {-0.345 | 0.0Lko | 0.0569
1.9 | =209 | .01 .0254
1 ] -016 | .0m6 .0165
2.1 085 0L .00L6
6.0 . .0420 | -,0187
10.1 «560 1085 | ~,0521
Ih.1 818 2340 | ~.0920
18.1 | 1.108 .3515 | -.1274
= L 7°
(e) BWC, & = 4.7
[} ey
M dg; Cr, Cp Ca Cz, Che M deg CL Sp Cn Cz, Che
0.50 | -6.0 | -0.333 | 0.0k25 | 0.0616 | ~0.0218 | 0.0386 | | 2.30} ~6.1 |-0.291 | 0.0b29 |o.0707 | -0.0c111 | o0.0ksST
-2.0 -.204 .01l 0280 003k | -.0032 -2.0 -.095 0193 .0321 0026 | -.0102
0.0 =012 .0120 0199 L0115 | -.0374 0.0 -.006 0160 L0172 .0203 | ~-.0410
2.0 .082 LOLLS | 0096 .0 -.0669 2.0 .081 L0188 0003 .83 | ~-.om12
6.0 0433 | -.0128 .0399 | -.2260 6.0 277 L0439 §-.0333 0337 | -.1272
10.0 .552 L1087 | -.0h2h .0593 | -.1857 10.0 L2 0982 | -.08l1 .0485 | -.1822
1.0 824 | .2a52 | -.08L8 0776 | -.2450 1.1 .658 { .1780 | -.0%02 . ~-.2312
18.1 | 1.048 [ .3529 | -.1262 .0860 | -. 16,1 -75h 2250 | -.1051 .0693 | ~.2568
18.0 836 .2827 | -.1180 0747 | ~.2760
1.00 | -5.9 | -0.352 | 0.0506 [ 0.0885 | -0.0113 | 0.0369 ] f1.70] 6.3 | -c.24k | 0.0387 | 0.0851 | -0.0096 | o.0koo
1.9 { -1 0191 0386 .0035 | ~.0162 2.2 | - 0273 0286 0027 | -
0.1 | -. .0185 019 0126 -, 0.2 | -.012 01! .0170 0091 | ~.0324
2.2 106 | .02k } -.0059 .0208 | -.073% 1.8 062 | .0172 | .0051 . -
6.1 0545 | -,0451 .0389 | -.21371 5.8 .218 R ~.0178 L0285 | -
10.2 577 22206 | - L0573 | - 9.8 .368 § .0783 | -.0388 L0399 | -
Uy, 2 793 .90 | -.10%9 .07h8 | ~-,2699 13.8 .512 ool | -.0577 050 § ~.1893
16.3 . .2821 | -.1225 . -.3032 15,9 582 | .178% | -.0675 L0552 | ~,2066
18.3 | 1.001 3475 ] ~.1336 L0915 | ~.3310 17.9 650 .2222 | -.077h 05 -.2225
1.10 | -6.0 | -0.337 | 0.0L96 | 0.0927 | -0.0110 | 0.0361 | [ 2.22] -5.8 | ~0.180 | 0.0298 | 0.0373 | —0.0064 | 0.0272
=2.1 =110 0213 0435 .003 | ~-.0172 =1.7 =.050 . Q193 . ~-.0115
0.1 | -. L0189 | .0239 .0112 | -.ohso .3 009 | .03y | .0113 .0086 | ~-.0301
2.1 .08 | .0213 0017 0205 | -.077h 2.3 071 0159 [ .o022 L0138 | -.0h83
6.0 39 .050% { ~.0379 L0386 | -.1421 6.2 A9 | L0346 | -.0125 . -.08;
9.9 552 122L | -, L0540 | -.1957 10.2 .312 .0698 | -.0259 .0328 | -.1266
1.1 751 | .20L6 | ~.0938 L0710 | -.2555 U 26 | L1225 | -.0383 ohog | =.1480
16.1 829 | .2570 | - L0777 | ~.2770 16.3 .L8o .1528 | ~-.0439 . -.1627
18.1 929 322 | -,2266 0847 | =.307h 18.3 533 .1889 | -.0k76 Ob86 | ~.179h
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TABLE I.- AERODYNAMIC CHARACTERISTICS WITH THE WING ON - Continued
(£) BWWC, & = 9.7°

-3 [
M deg oL Cp Cm Cz. Che L3 deg L Cn Cn Cze Che
o.70] -6.3 | -0.:226 | o.0k17 | 0.0626 } 0.0015 { -0.0088 || .30 | -6.0 | -0.288 | 0.0k30 | 0.0886 | 0.0023 { -0.0093
“h.2 | =199 0236 | . 009 | ~-.0307 =40 | -.187 .0279 0695 | .0095 | =-.0369
-2.2} -.098| .o160 ] .ok23 0179 [ =-.0523 -2,0 | -.092 .00h | . L0168 | -.063k
-0.8 | -.037 0148 .0395 .0238 | -.0676 0.5 | -.028 L0191 .0386 .0225 | =-.08
-0.3 -.016 013 .0382 0265 -.0736 0.0 -. .0193 .0352 - -.
.2 .007 .0153 .0363 02891 -, 5 .013 L0197 L0311 .0263 | -.1001
1.8 .070 L0175 .0 .0355 | =-.0963 2.0 077 0227 0171 .0319 | -.1208
3.7 JA60 ) .02 020 . -.1193 k.0 .170 033 1 -.0035 | .039%% | ~-.1i60
S.7 .273 o 0199 2055k | -.1433 6.0 . 097 | -.0185 | .0h63 | =-.1732
7.8 .387 071k | 0171 . -.1592 8.0 377 .0753 | -.0331 L0539 | -.2028
9.8 .99 .1 . Oo7h0 | -.1782 10.0 473 .1057 | -.0482 . -.
11.7 .610 1455 «00h7 .0839 -. 2029 12.0 . LUa7 | ~-.0623 066l § -,
15.8 842 .2538 { -.0100 0979 | -.2239 .0 652 .1835 | -.0770 .0723 -.2625
17.8 . 220 | -.0279 0956 -.2092 16.1 .7 .2358 | -. .0783 -.2871
18.1 - . -0kl | . -
0.50] -k.o | -0.20 | 0.023% | 0.0597 | 0.0009 | -0.0380 {| 2.70 | -6.3 | -0.238 | 0.0367 | 0.0724 | 0.002k | ~0.0063
-2.1) -. 0165 | .OkT1 .01 -.0610 -h.2 | - .0256 | .0988 . -
-0.5 § -.032 K .onl | 0259 | -.0852 -2.2 | -.078 .0193 0452 .01h9 | -.0522
0.0 { = .0152 .0395 | .02%0 -.c578 -0.8 | -.031 . .0368 0195 | -.0692
.5 .01l 0159 .0365 .0305 | ~-.1008 -0.2 -.009 .0278 .033% .0212 -.0752
2.1 .08% .0189 .0283 .0382 =~ 1247 .3 . 0183 .0300 .0227 -
k.0 .188 Ko L0130 oy7s | -.2 1.8 061 0207 0200 .0273 -.098k
6.0 .31 L0502 | .0033 - ~. 1816 3.8 136 | 0278 .0059 033 } =-.1208
7.9 k27 .0793 | -.0062 L0653 | ~-.205% 5.8 .220 . -.0051 .0386 | -.1g0
10.0 .55 L1 -.0253 07 =-.2362 7.8 .2 . -.025); .0Lko -.1622
12.1 . 1665 | -.0la18 .0833 -. 9.8 2371 - =-.0266 -093 -.1824
1k.1 .810 .2227 | -.0813 0796 ~,2058 1.9 . 1139 | =-.0371 .05h2 -
16.0 . .283k | -.20684 . -.2248 13.8 .513 L1470 § -.0k81 .0590 | =-.2187
18.1 1.0hk .3582 | -.1391 .0782 | -.2158 15.8 .581 .1851 | -.0571 .0633 -.2346
17.7 .60 . -.0657 .067h -.252;
1,00f =5.9 | -0.3k9 | 0.0518 | 0.1045 | 0.2028 | -0.0127 {| 2.22 | -5.8 }-0.173 | 0.0303 | 0.0523 | 0.00k2 | -0.011l
-3.8}| -.219| .0325 | .0783 0098} ~.034k =3.7 | - .0213 Ohh2 | . -.026k
-1.8 | =.101 «0232 .0530 0182 =.0609 -1.8 =049 .0168 0348 .0137 -0
0. -.N27 0212 .0397 02h8 -.0838 -0.12 - .0158 20277 0176 -
2 | =001 0216 | .0350 o027 § -.0929 .3 .007 L0164 .0 L0188 | -.
.7 026 . L0268 | .o2%h | ~-.1000 .7 . 0166 .0232 0199 | -.0683
2,2 105 0260 L0115 .0359 -1226 h.2 132 0264 .0052 .0280 -
k.1 «209 | .0353 | =-.0119 «0h53 | =.1553 6.2 .158 .0389 | -.0017 032y | -.1120
6.1 «330 | L0582 | - 545 | =.1900 8.2 255 0548 | -.0088 0369 | -.1286
8.2 A5l | L0898 | -.0l22 L0638 | - 10.2 .313 .07L8 | -, .aha8 | -.
10.2 «562 1 126k | ~.0595 | 073 | =-.2513 12,2 .372 .0993 | -.022 L0hks 1 -.1592
12.2 <680 | 2736 | -.0777 | 0796 | -.2803 1.2 RT3 .12le | ~.0280 | .okB2 § ~-.1728
4.2 .785 1 .2261 | -.092h | 0867 | ~-. 16.3 LTT 21578 | -.0343 .0520 | =.1871
26.2 . .2853 | -.20L8 0932 | =-.3275 18.3 .532 -1sh7 | ~-.0386 0562 | -.
18.2 .981 <3493 | =-.1235 0948 ~e3033
1,104 =6.1 | =0.343 | 0.951L | 0.1087 | 0.0022 | -0.0131
=i.0 =219 «0323 .0851 0091 | -.0328
-2,1 | ~121} .023 0623 0179 | -.
0,6 | =-.039 | .0221 0475 | .0 -.0897
0.1 § =-.002 | .0237 .0390 0272 | -,
.5 011 0226 0379 0284 | ~.0957
2.0 . .0255 | .023k | .O -.1217
L.o .188 | ,0355 | =-.0009 | .OLh29 | -.
6.0 . <0558 | -.0197 0517 | -.185L
8.0 o 0832 | -.0353 589 = 2055
10.0 -5,-58 01205 '-w-l-z -“79 e
12,0 «659 1656 } -.0763 07 -.2693
1.1 755 | 2138 |-.080: | . -
15.0 . . 2640 | -.0887 . -
18.0 . .3222 | -.1050 0927 =.3273
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TABIE I.~- AERODYNAMIC CHARACTERISTICS WITH THE WING ON - Continued
(g) BWWC, & = 19.5°

@y a,
L] deg Cr, Cp Cn Coq Che L Cr, Cp Cn Cz, Che
1.00[ -5.8 | -0.343 | 0.0600 |o.1:13 | 0.0302 | -0.222k| | 1.70[ -6.3 | ~0.232 | 0.0k58 [ 0.1020 | 0.0096 | -0.0388
1.9 | -.201 | .03501 { .0899 | .ok68 | -.1822 ~2.2 | =-.080| .0285 | 0719 ] .0337 | -1
.2 .003 | .035h | .0678 } .0550 | -.2106 0.2 | = 0283 | L0569 § .0393 | -.1h82
2.3 .104 . «Oh3Y4 0636 - 1.8 . .0316 1, . = 1701
6.2 .325 | .0732 | -.0069 0786 | -.2958 5.8 .217 0! 036 | . =, 2109
10.2 . 156 | -.0387 .0909 | ~.3332 9.8 o3 0982 | =127 | =-.2h70
1h.3 783 { . -.0888 | .0936 | ~.3039 13.9 «522 | 1629 | -.0375 | .0728 | =-.2855
18.5 .3762 §-.1295 090k =.3211 17.8 . <2439 | -.0578 0810 =317T
l.a0) -6.2 | -0.332 }0.0600 |0.1374 | 0.0293 } -0.1269f | 2.22| -5.8 | -0.161 | c.0357 | 0.0765 | 0.0228 | -0.0728
=2.0 § =111 { .0336 | .0930 | .o4k8 ]| ~.1768 1.8 | ~-. .0 N $0297 | -,
-6.0 | =-.008 0360 | .0697 ,0523 | -,2022 o3 .016 20254 1 .oLsh | .0340 | =-.1228
2.0 .08 | .oko8 | .okés | . -.2263 2.3 069 | .02 .0335 | .0383 | =-.1393
6.0 «293 0701 | 0000 .0735 | -.2750 6.3 JA97 1 . O | o0hs2 § -,
10.1 .539 | .1386 | -.ob12 | . -.3111 10,5 3191 .08%6 | -.0035 | . =, 2039
1.2 74 | L2367 | -.0883 | .0915 | -.3177 1.2 L2z | .1397 | ~0160 | =
18.0 .915 | .3385 |-.1051 | .oohk | -.33z) 18.4 532 .2120 | -,0255 | .o727 | ~-.2880
1.30 | ~6.0 | -0.286 | 0.0515 ]0.1229 fo0.0269 {-0.1098
1.9 | -. .0321 . -.1632
~0.1 | ~-.012 | 0313 | .0631 oh7o0 | -.1863
2.1 073 | 0360 | 0423 | -.2133
6.0 3 | .0625 | .0017 n&62 | -.
10.1 469 | L1218 | -.031k | L0772 | -.29M
.1 .651 .2015 | -.0658 0866 -.3326
60
(h) BWC, & = 29.
o, ey
M deg 7 Cp Cx Cz. Che M deog Cr, Cp Cm Cz, Ch,
1.00] -5.9 | ~0.322 | 0.077h4 | 0.1729 | 0.,0566 |-0.2492[]1.70 | =6.3 |-0.215 | 0.0581 ] 0.1208 | c.0boo | -0.267%
-.8 | =-.088 | .0553 | .1160 | .o70%k | ~.3000 -2.2 { -.070 | .ob39 | .08%9 | .ouss | -.211L
.2 J012 | L0561 | .080 | .0755 | =-.3200 -0.1 002 | .obh3 | .oma2 | .0 -.2296
2,2 . 0637 0622 0813 | =.3351 1.9 067 K .0537 0583 | -.
6.2 317 | . . 0847 | -.3131 5.8 218 072, | .0226 | .0669 } -.2882
10.2 . «262L | -0L437 | 091k | -. 9.9 370 1 178 | -. O7hz | -39
.3 .785 | .2608 | ~.0935 | .0927 | -.3U476 13.9 . .1825 | -.0300 | .0827 | -~.386%
.2 SFTT | 3832 | =138 | 0929 | -.36 17.9 (351 »2663 | -. L0895 1 -.
.30 -6.0 | ~0.316 | 0.0779 | 0.1721 | 0.08h2 |-o.2i00 | |2.22 | -5.8 |-0.18 { 0.0u70 | o0.0502 | 0.0356 | -0.1338
2.1 } =102 | .0575 | .1218 | .0656 | -.2825 -1.8 | =031 | .0382 § .0700 | .0L33 | -.172%
=0.1 | =-.012 . +0981 0707 | ~.297L .3 .025 L0395 .0582 075 | ~-.1930
2.1 +085 o 0680 0762 =.3159 2.3 077 . .0Ls1 2 -. 2058
6.0 <301 | .0910 | .0093 0813 | -.30% 6.2 .198 0657 L0247 0585 t ~-.2h30
10,0 <536 | .1560 | -.0429 } .0852 | -,3211 10.2 308 L0097 § 0673 | -.
.0 .7 . =.1025 0871 | -.3251 1.2 lar L1601 | ~.0016 o173 | -
18.1 . 03662 | =171 | L0920 | - 18.2 s | L2294 | -.013% -, 3783
1.30 | 6.0 | -0.269 | 0.0670 [0.1496 | 0.0L89 }~0.2220
=2,0 | =082 | . .2031 | 0501 | -.26
o1 000 | .0815 | .065k | -.28
2.1 070 | 0554 | .080L | L0699 | -.3015
6.0 267 | . Ok | L0779 | -.3322
10,0 67 | 2381 | -.0305 | .0833 | -.3k30
13.9 . 2273 §-073h | . -.3556




TABLE I.~ AERODYNAMIC CHARACTERISTICS WITH THE WING ON - Concluded

(1) BW
Ly ”
el Oy Wl gl % | 9 | C Mol oses | o | o L3 P
0,0378 | 0.0591]1 1.00f ~5.9 | -0,338 | 0.Q463 | 0.0980 | 1,30 | =6.1 | -0.286 | 0.0h00 | 0,08 | 1.50] ~6.0 {-0.207
0206 | .0389 <281 @2 .on3| 068 “ho | ~185 | .0236| .odk1 ~h.0
L0y | 0095 ~1.8 1 -.0% .gh% 0265 «2.0 | ~.086 | .0a50} .02%0 1,9
L0095 | L0108 0.3 -0 | . 0075 0.5 | =02 | .an| .0073 -0.5
ﬁ %& 2 a0 .ullza -.0008 =0,1 000 | ,o030| L0008 .l
. . .7 01 | .ouif | -.0081 .5 w08 | .03} -.00k2 ot
01001 'rw 2-1 -110 -5179 --0936 2.0 -W -0154 s 2.0
0165 | =.02.9 % 233 | L0346 | -.0628 3.9 L83 | .02291 ~.05L7 b.o
#0305 | -,035 6.2 38 | L0489 | -.0967 6,0 262 | .0389| -.0610 6.0
g% = 06k1 8.2 L] L0799 | =132 8.0 3719 ] . ~. 1086 8.0
-.0832 10,2 58 | L1150 | 1623 10.0 ls;'fyi L0506 | -,1360 10.1
229 | 103, 12,1 £9| A589 -.gg 12.0 . . -.1617 12.0
L1700 | ~.1239 .2 L7199 | 207 | - 13.9 683 | L1659 | ~.1873 .0
2209 | -, 16,2 906 2707 | - 2530 16.0 L7388 | 24313 -3 16.0
Eﬂm ‘-19’7 18.2 -m .335‘. '-2?% 18.0 lam . = 13-0
0.039% | 0.0739] ] 1.08]| -6.0 | 0.328 | o.0h70 | 0.0936 |} 2.50} 6.2 |-0.260 |o,037h | o.0750) | 2.22| -5.6 |-0.17
001 | osh «3.9 | ~209 ] 0201 | .0598 L2 1 - Ozh 0230 | 0505 «3.8
L9 L0820 “1. -.09% 0186 | .028% -2 1 - an . 0239 =1.7
0096 | 0008 -0. «0a | .ms8 | .o 0.6 | - . . 0068 0.2
009 | .0068 A | 003 ]| .on58 ] .ooks -0.2 | -.008 | .a23| .00 3
2 0165 | 006 .5 L0 0058 | -.0028 J 0023 | -.0037 o
2.0 .08 | -,0118 2.0 J09 | L0190 | -.026¢ 1.8 078 1 .oal3 | -.0217 2.2
h.0 L0202 | ~,0382 h.l 221 | 029 | -.0626 3.8 163 | .0on3 | -.0ud7 4.2
6.0 0371 | =-.0818 6.1 J50 | JOhol | -.0957 5.9 . 05 | =07 6.2
B.0 57 | =002 B. g5 | o8 | -2 7.9 .33 | .o5h7 | - 8.3
10,0 1008 | =122 10.1 6526 3106 | -.1557 9.9 NATS I B IR ET 10,2
%g % -.i.% 12.g . % gkﬂsl ~ Eg % ﬁ& -'16 ﬁg
15.0 2699 | -.2 1%4 .P‘m 2592 | -.2468 15.9 T - mhl;z 16.2
18.0 3039 | -. 17.9 . 2333 | -.2007 18.2
g «ahly | 0.003]F1.0) 6.0 |-0.322 | 0.0489 § 0.0966 | {270 | 6.3 |-0.236 |0.0357 | o.067L
:E.D Oghs | 0500 -h,o 1 -.203 | .o2m7 | .08k L3 | =162 | 0220 ] .0LSE
0133 ﬂ ~2,0 | ~-.088 | .oi77 | .0%% 22 | -0 | .oy ) .02%
L0310 . 0,5 | ~08] . L0088 0.8 | ~027 | .m2% | .0001
98 | 0000 0.0 o0 | . L0022 0.2 | ~oor | .023] o028
0206 | -.0006 .5 028 | . -.0081 3 a2 | .25 | -.002
=-.0220 2.0 106 o179 | =022 1.8 068 | .o | ~.0160
iz | =000 o | | o |0 ol e e
o - =0 3 - al . . -
0752 { =1281 8.0 . ¥ =-.1297 7.8 -ﬁ -ﬁ "
21139 | -.1565 10,0 555 | L1052 | - 18% 9.8 ﬁ; O7IL | -
71 | =.1805 1.9 L3 ] Uz | -a n.s . 0974 | -
3 | ~2248 o] .7 L1956 | -2 13.7 | .98 | a2 | -.1369
- --2573 0 . . '.w 15.5 -567 .]ﬂﬁ '-lm
Jaie | - w0 | om | H5X LS 1.8 | ldse | iz | —1éee
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TABLE II.- AERODYNAMIC CHARACTERISTICS WITH THE WING OFF
(a) BY
T, &, @,
Cp Cn X aeg Cr, Cp & L ez L, Cp Cn dag
0,0068 | -0.0127}] 1.00] =.0 |-0.008 | 0.0095 | -0.003% | }1.30 | 6.0 | -0.000 | 0.0099 | -0.0025] | 1.90] -6.0
008 | - 3.8 | ~.007 | 0089 | -.008 o | - 0088 | -, -3.8
.0060 | -. «1.8 | 007 | . ~.00k); 1.9 | ~oow | 008k | -. -1.8
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TABLE IT.- AERODYNAMIC CHARACTERISTICS WITH THE WING OFF ~ Contlmed
(b) BVC, & = 0°
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TABLE IT.~ AERODYNAMIC CHEARACTERISTICS WITH THE WIKG OFF - Continued
(ec) BVC, & = 4.7°
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TABLE TI.- AERODYNAMIC CHARACTERISTICS WITH THE WING OFF - Continued
(d) BVC, & = 9.7°
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TABLE IT.- AERODYNAMIC CHARACTERISTICS WITH THE WING OFF - Concluded

O

(e) BVC, & = 19.5° (£) BVC, & = 29.6
M .125' Gy, Cp Cn M d;& o Cp Cn
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18.2 | . .0883 1820 18.1 129 | .1028 .1625

1,70 | -6.2 |0.015 | 0.0262 | 0.0182 1,70 { 6.2 | 0.030 | 0.0298 | 0.0375
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(a) Photograph of model.

Figure l.- Model detalls and dimensions.
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(b) Dimensional sketch of complete model.

Figure 1.~ Continued.
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(c) Details of capard surface.

Figure 1.- Concluded.
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Flgure 2.~ Lift, drag, and pitching-moment characteristics with the canard on and off.
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Figure 3.~ Concluded.
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Figure 4.- Variation with Mach number of maximum lift-drag ratios, lift-
curve slopes, minimum drag coefficients, and aerodynam1c center
locations for canard on ard off.
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